Xo. 14 — The P)’osr(fJ<q}i))(K\ a Subfamil }/ of Tolpid 
I usretn'orrs 

Hv Katiikkixk M. IiEkd 


IXTKODITTIOX 


111 the (‘oiii’so of work on tlio iiisootivoi'os of tlio Split Rook 
lo(*al fauna of Wyoming' (Rood, IHGO), I Iiad an opportunity 
to examino tlio known mat (‘rial of rroscaJops and its relatives. 
iMatthew ( R128, jip. 70-71) sn^'^^ested in passing- that the forms 
known to liim mi^’ht eonstitute a now family, although he con- 
sidered this eonjoetnral. With th(‘ discovery of at least three 
more of those highly distinetivo forms since Matthew’s time, the 
evideiKT now available indi(*at(‘s that at least a new subfamily of 
the Tal])idae must be ere(ded for the grou]). 

1 am indebt(‘d to the authorities of the American iMuseum 
of X'atural History, th(‘ (diieago Xditiiral History i\[useum, the 
Kansas Hniversity iMuseum of Paleontology, and Amherst (V)l- 
lege foi* the loan of specimens. Dr. (diarh's A. Reed, Dr. William 
Turnbull, Dr. Rt‘id iMacalonald, Dr. Paul O. iMcAJiw and Dr. 
Raymond Alf all kindly assisted me with information about 
material in their collections. T also wish to thank Prof. Bryan 
Pattei'son and iMi*. Craig C. P>hu4v foi* their help in this study, 
and the iMammal Dc])ai-tm(‘nt of the iMuseum of Comparative 
Zoology for acc(*ss to Ro('(‘nt talpid and (4iryso('hlorid material. 
I am also grateful to Pi*of. Harry ]>. Whittington foi' his assist- 
ance M’ith th(‘ photogi'aphy. 

The following abbi*(‘viations are used : 

A.C.iM., Amherst College i\Ius(*um ; A.iM.X.Tl., American i\lu- 
seum of XMtural History: C.X’.H.^L, Chicago AMtural History 
i\[useum; K.r.iM.V.P., Kansas ITiivei-sity iMusenm of Vertebrate 
Paleontology; iM.C.Z., iMuseum of Comi)arative Zoology ; 1., 
length, antei'o-posterioi- ; w., width. ti*ansvei'se ; trig., trigonid ; 
tab, talonid. 

TAXOXOiMY 
Family TALPIDAE 
PROSCALOPIXAE, subfam. nov. 

Type (jnu(s. Prosc(fI/jps iMatthew, 1901. 

Diafpiosis. Skull cln*yso(4ilorid-like ; dentition of talpid type. 


474 


BULLETIN : MUSEUM OF (’OMPARATIVE ZOOLOGY 


Skull wide ami deep in posterior part; tlexiire in maxillary, 
between and P^, strono-er than in XrurotricJnis : lateral pro- 
jections on preniaxillaries ; slight sagittal and oeidpital crests; 
palate lon^^ relative to skull length; antorbital rim eoiitined to 
maxillary, not joining main body of zygoma. Wide lingual shelf 
on U]ip( 0 ' molars with hypoeone varyingly developed; dental 
formula CJ P? ' 

JncJudfd (jcucra. Prosc(doi)>: ^lattlu^w, 1!K)1 ; Mcsoscalops 
H('ed, 19()0; Oliposcalops gen. nor. 

Range. ^lid-Oligoeene to mid-Miocene, North America. 

Only ProHcaJopH miocaenus and Mcsoscalops scopcloinnos have 
hitherto been clearly diagnosed. Diagnoses of all species, in 
order of their chronologic appearance follow. 

( )LT(;()SCAT4)PS gen. nov. 

Type species. OJ'goscaJops wJnfnwnensis sp. nov. 

Range. ]\Ii(l-()ligoeene, Wyoming and Poloi-ado. 

Diagnosis. Hoots of P"’ partially divided, tooth laterally 
compressed, abutting against PO P^ with large i)arastylar area 
and lingual cusp situated at mid-line; jirotocones of molars di- 
I’ected antero-internally ; AI- wider than long; metastyle of M** 
subparallel to line joining protocone and metaeom' ; hyiioeom' 
rudimentary. 


OlIGOSCALOPS WHIT.MAXEXSIS S}). IIOV. 

Type. P.X. 11.^1, no, P 27)800, ])artial skull and jaws. 
Ilypodigm. Tyj)e and K.P.M.V.P. no. 8144, left ramus with 

P2-M3. 

Horizon and local it y. Alid-Oligocene, type from Brule fm., 
Whitman, Niobrara County, Wyoming, collected by Dr. Paul 
0. McGrew. K.P.M.V.P. no. 8143 from middle Cedar Creek mem- 
ber of White River fin., W 1/2 sec. 7, T 11 N, R 53 W, Logan 
County, Colorado, collected by Dr. Edwin C. Galbreath. 

Diagnosis. As for the genus; the smallest known member oF 
the Proscalopinae. 


REED : PKO.SCALODIXAK 
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Mcasurenu nfs (in milliim*ters) . 
no. P 25800 


.All left 1. 2.2 

AI’^ left 1. 1.4 

w. 1.7 

w. 1.4 

right 1. 2.1 

right 1. 1.4 

w. 1.65 

w. ■ — 

Af- left 1. 1.7 

Alo right 1. 1.95 

w. 2.0 

w. trig. 1.35 

right 1. 1.8 

w. tal. 1.35 

w. 2.1 


Skull width at Al^ : 9.0 
K.U.AI.V.P. no. 8143 


All left L- 

Ala left 1. 1.5 

w. tal. 1.0 

w. trig. 1 .3 

AL left 1. 2.1 

w. tal. 0.9 

w, trig. 1.7 


w. tal. 2.1 


PhOSCALOI'S 

Ala tt hew 


Type species. Prosealops miocaenus ]\Iattliew. 

Range. Late ]\Iid-01io’oeeiie to early Miocene. 

E)nem1ed diagnosis. Lateral ])reinaxillary projections dorso- 
ventrally compressed; diastema between and ; P^ small, 
oval, single rooted; P^ lacking’ parastylar area witli lingnal ensp 
anterior to mid-line ; upper molars with or without well developed 
hypocones ; parastyles incipient on M^ definite on iM“. 

Proscalops :miocap3nus ^Matthew 

:\latthew, PlOl, pp. 875-:^7(i, figs. i.O; 1909, pi. 49, fig. 5; Gal- 
breath, 1953, ]). 49. 

2 :\ICZ (Reed 6007 Mre7 Aug7 

Type. A.M.X.II. no. 8949a, broken skull and jaw. 

llypodigm. Type only. 

Horizon and locality. ]\Iid-01igocene, Vista beds. Cedar Creek, 
Logan County, Colorado, collected by Dr. M. D. ^Matthew. 

Emended diagnosis. Smallest known species of the genus. P“^ 
relatively narrower than in Prosealops tertins, lingual eus]) di- 
rected posteriorly; lingual portions of upper molars narrower 
than in other species of the genus, with hypocones and proto- 
styles less develoi)ed. compressed antero-])Osteriorly, lingual 
I)ortion narrow, hyi)ocone rudimentary. 
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Mcdsiu'nncuts (in iiiilliiiu4(‘i*s) . 
no. 8i)4J)a 

P-^ loft 1. 2.U 
w. 1.7 
ri^lit 1. 2.0 
w. 1.8 
Ml rio-ht 1. 2.8 


M- ri-lit !. 2.2 
w. 2.7 
M-* 1. 1.5 

w. 1.8 


Palatal width at M-: 9.4 (from .Mattliew, 1901, p. 376). 


PrOSCALOPS TKRTIUS sp. IIOV. 


Tijp(. A.M.X.II. no. 19420, [lartial skull and loft ranms with 

Ml-.;. 

11 UpoiUpm. Typo only. 

Horizon and localitip Oli^'oooin*. ‘AVhito Kivor fin.,” possibly 
Brnlo, “Badlands, South Dalcota,” oolloot(*d by Dr. (!. L. 4(^p- 
Non. Xh) inoro prooiso information is availablo. 

Diagnosis. T(M‘th voiy sli^litly laiyor and hypoooiu*s lottor 
dovolopod than in Prosadops sicundus: lin^mal ons]i of P^ osson- 
tially oonioal, laro*oi* than in P. niiocacnus, no paid oxtondiiiR' 
antorioi* to labial ousp ; inotaoonid of with niinnt(* nudastylid, 
wido oiiening of talonid valloy to intoilor as in Mogcra wogiira. 

Measurements (in niillimotors) . 

A.iM.X.Jl. no. 19420 


P-* loft 1. 2.1 
w. 2.1 
rigid 1. 2.1 
w. 2.2 
AP loft 1. 3.2 
w. 2.7 
right 1. 3.2 
w. 2.8 
:\1- loft 1. 2.8 
w. 2.65 
light 1. 2.9 
w. 2.75 


:M- loft 1. 2.4 
w. — 
light 1. 2.1 
w. 2.1 

Ml loft 1. 2.85 
w. trig. 1 .6 
w. tal. 2.05 
Mo loft 1. 2.7 
w. trig. 1.8 
AV. tal. 2.1 
M;. loft 1. 2.2 
w. trig. 1 .6 
w. tal. 1.3 


Skull width at M-: 12.0 
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Proscalops sE('UNDi s Matthew 


Matthew, 1909, j). 559, pi. 51, tigs. 4, 4; Galbreath 19511, p. 49. 

This species has never been formally described or diagnosed. 
As Galbreath points out (1953, p. 49, footnote) “the type desig- 
nation and specific name must be cited as figures 3 and 4 of plate 
51, and the accompanying legends on page 559 of ‘The Carnivora 
and Inseetivora of the Bridger Basin Middle Eocene^ (]\Iatthew, 
W. D., 1909, Am. Mus. Xat. Hist. Mem., vol. 9, pt. 6).’’ 

Type. A.M.N.H. no. 13798. 

Hypodigm. Type only. 

Horizon and locality. Early Miocene, “lower Kosebud” of 
Matthew, Bear-in-the-lodge Creek, South Dakota, colleeted by 
Dr. W. I). :\ratthew.^ 


Emended diagnosis. Larger than P. miocaenus ; lingual cusp 
of broader and extending farther anteriorly than in P. mio- 
caenus, about as in Mesoscalops scopeloiemos ; lingual portion 
of M^ '^ broader, and hypoeones better developed on ]\D‘- than 
in P. mioeaenus ; posterior root of zygomatic arch joining flauge 
extending up side of cranium. 

Measurements (in millimeters). 

A.M.X.II. no. 13798 


P^ left 1. 1.85 
w. 1. 1.6 
right 1. 1.9 
w. 1.6 

M- left 1. 2.55 
w. 2.8 
right 1. 2.4 
w. 2.8 


Ml left 1. 3.1 
w. 2.6 
right 1. 2.7 
w. 2.5 
M3 left 1. 2.3 
w. 1.9 
right 1. 2.2 
w. 1.8 


Skull width at ]\I“: 10.7; skull is slightly crushed transversely. 


MeS()SCAIX)PS Peed 

Type species. Mesoscalops scopelotemos Reed 1960. 

Range. Mid-Mioeene, Wyoming. 

Diagnosis. In general similar to l^roscalops, but differing as 
follows ; protoeone of upper molars more rounded and somewhat 
larger than hypocone, situated more nearly directly internal to 


1 Macdonald (pcrs. coinin.) siig^^ests that the horizon may he either Mon:o(‘ 
Creek formation or Harrison formation. 
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paraeoiie, iiiipai*tiii«‘ a scpiare appearanee to the outline of teeth; 

with lingual faee faintly grooved and with wide lingnal 
shelf; lower molars witli small median ein^adum just above gum 
line between hyi>o- and protoeonids, talonid of Mx wider than 
trigonid. 


]\1esuosualoi^s scopelotemos Keed 

Reed, 19(i0, pp. 24, 7-cS, ])1. 1, pi. 2, figs. 1, 2. 

Tifpe. A.C.M. no. 104(il, isolated left M^. 

n \fp()di(j}]). Type and numerous isolated teeth ineliuiing 
(See Reed 19(i0, j). 2). 

llorizou aud lovality. MidAlioeeiie ; XAV 1/4 see. 26, T 29 X, 
R 90 W, Fremont County, Wyoming, from the vieinity of the 
BracJnjcnfs ([uarry seven miles west of Muddy Cap filling sta- 
tion, in a draw about 1/4 mile south of T^.S. highway 287. 

Dhujuosis. As for the genus. 

Measurements. See Reed 1960, pp. 7-8. 

:MORPliOL()GY 

The subfamily Prosealopiiiae is at present represented only 
by skulls and partial rami or by isolated teeth. Leaving aside for 
the moment the possible but cpiestionable association of Arctory- 
ctes-Cryptoryctes with these forms, there are no postcranial ele- 
ments known to me that can definitely be assigned to the species. 

The skull 

AM sutures can be detected in any of the specimens, a situation 
not uncommon among small fossorial forms. The anterior por- 
tion of the skull is presei‘ved only in Proscalops secundus and 
Oliyoscalops udnt}n(nn}isis. The two are similar in having lat- 
ei*al j)rojecti()iis on the jn-emaxillaries. In Oliyoscalops these pro- 
jections are abraded and now extend to a ])oint aliove the roots 
of I^; it is unlik(4y that they (LxtcmdcM fartlun* forward. The 
lateral jirojections ai'c only faintly demarcated from the dorsal 
surface of the snout ; a slight groove partially separates the 
nasals and the projections posteidorly. The lateral projections 
in P. secundus are more distinct than in the earlier form. As 
preserved, they extend slightly beyond IP The processes form 
conspicuous |n*ojecting shelves, Hat dorsally, situated well be- 
low the hwel of tlie nasals. TIk^ edges of the projections tip 
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upward very sli^litly. TIk^sc^ proj('(4ions are distiiietly diihu'eut 
fi'om any stnudures in tlu' saui(‘ aia^a in otlnn* talpids. Tli(n*(‘ 
are sli^'lit dorsal swellin;>’s in llic‘ j)reinaxillaries of the various 
talpids examined — Sea })(nu(s, ParasvaJops, Talpa, ( urotrlch itx, 
Coiuhflura, Scalopns, /d’op.saVa.s*, Dfsw<ni((, (taI()Ujfs, 

Hhynco)ia.r — l)nt in no c*as(' would these swelling's sig’infi('antly 
c'han^e the round or scpiarish oiitlim^ of a transvei\se seetioii 
thron< 2 :h the anterior ])art of tin* skull. A similai* scMdion Ihron^'h 
either of tho fossil skulls would <»‘iv(‘ an elli]di('al seetion with 
the major axis horizontal. The ])rojeetions are more nearly eom- 
parabh* to tln^ ])iHmiaxillary projeetions of the (dirysoehlorids, but 
here too tlnu'e are distimd differenees. The narial opening* of tlie 
lb*os('aJopiuae is situated immediately above the ineisors with 
no antero-dorsally imdiued bony shelf above sueb as oeenrs in 
the Afri('aii (dirysoehlorids, (‘sp(M'ially in ('hloroi (tJ pa . In AnihUj- 
so)}ius' and Evcaiiialpa tin* latei’al i)i’ojeetions are on th(‘ same 
level as tln^ nasals and tend to eonv(‘r<»’e ventro-medially, rather 
than mor(‘ iiKHtially as in tln‘ Pi-osealo])inae. In all ehrysoeblorids 
the projeetions extend Inwoiid the tooth-bearing’ portion of the 
])remaxillary, and in nom^ ai*e the jii^ojeetions as distinetly dif- 
ferentiated from th(‘ ^emn-al outline of the skull as they ar(^ in 
1\ srcinuJus. Ollgoscalops more nearly i‘(‘sembles the ehryso 
ehlorids in this lattcn* res])eet. In a s])eeiimm of Eraiiiial pa 
(i\r. r. Z. no. :T)614), th(‘ ('artila^e of the rhinariuni remains. The 
eartila^c' is attached to tln^ ju’cmiaxillaries ventrally and the 
nasals dorsally; it is sn])port(Ml ventro-laterally by the lateral 
proj(H'tio]is. It is lik(4y that the ])i*oj(‘etions in the Pi’osealopinae 
s(‘rved a similar j)Ui‘|ms(\ T1 k‘ similarity in structure to the 
chrysochloi’ids thus sn^'<z'ests a nasal re^^'ioii more chrysochlorid- 
like than mole-like. 

On the skull of ()Ii(jascaIo])s tliei’c are two sli^-ht dejiressions 
abov(' \'\ one on either side. These are on the dorsal side' of 
the })remaxillary and are sli^’htly deepin* antero-medially than 
posteriorly. Analog’ous d(^]n’(‘ssions are not immediately evident 
on P. srcuudas, but may be i’(^j)i‘esented by the dorsal surface of 
the lateral projections and ]K)ssibly the vertical portions of the 
premaxillary medial to the j)rojections. Xothino- similar occurs 
either in talj)ids or in chrysoehlorids. 

When the skulls of Prosralops smiudiis, Oliyoscalops wlnf- 
}aaucnsi.^, and Pyo!f<calopi< fniias ai-e viewed in profile, a featuia' 
common to all (*an be seem, namely, a notable difference in the 
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dei)th antei’iorly and posteriorly. This difference can be meas- 
ured only in /^ sranidns and tfrtins, where the cranial region 
is reasonably complete, ])iit a similar difference is clearly sug- 
gested in Oligoscalops. The difference Ixdween the two dimen- 
sions is above or at the upper limit of similar measurements in 
both talpids and chrysochloi*ids. 

Tile tooth row in th(‘ Prosealo])ina(‘ shows a flexure or arching 
l)(‘tween and P"^, even more pronounced than in Xnirofrichus. 
Anterior to 1^ *, the tooth row tends to jiarallel the dorsal profile 
of the antorbitaJ ])ortion of tlie sknll. Posterior to P** the tooth 
row and the sknll profile diverge, the tooth row descending. 
This characteristic can be seen in all tlie skulls, even in that of 
the poorly preserved P. miocacvus; it is best shown by P, 
sccvudn.^. This flexure occurs at the shallowest part of the sknll. 
A similar flexure cannot be found in other talpids except Ncuro- 
trielnis, or in the chrysochlorids. 

The structure of the zygomatic arch distingnislies the Prosealo- 
pinae both from other talpids and from the chrysochlorids. The 
anterior part of the zygoma is preserved in all the available 
skulls. The anterior j^art of the arch in all is slender and 
rounded, stouter than in Peeent talpids, but not as deep as in the 
chrysochlorids. The entire arch is preserved on the left side of 
P. mtocarnus : it maintains its diameter tliroughont as in modern 
talpids, the cross-section of the posterior root being essentially 
the same as that of the anterior. Tn P. fcrtius, the left side of 
the skull pi*eserves a small rounded posterior root ; the right side 
corresponds, although badly worn. P. sccuvdns likewise preserves 
a small rounded posterior i*oot. This is a notable difference from 
chrysochlorids in whicli the arch increases greatly in depth ])Os- 
teriorly. The arch in the fossil forms shows no ipiward bending 
as in Z^rops}lus or Rhijnconax. Tlie facial regions of P. secundvs, 
P. and Oligoscalops are widest at the level of The 

zygomatic arch leaves the side of the facial region above the pos- 
terior margin of M-, as in Scapan^is calif oniicus and Uropsilns. 
In all other talpids, the arch leaves opposite ]\P or the po.sterior 
margin of the tooth row. Tn chrysochlorids the arch begins above 
]\I-, except in Ercwifalpa. The antorbital border, which, due to 
the size of the infra-orbital foramen, forms a bar as in other 
insect ivores, does not reach to the zygoma but joins the main body 
of the maxillary medial to the zygoma. The bar has a very 
slight ])ost(‘i‘ior slant to it. This feature of the sknll is in decided 
contrast to the Talpinae, Condylnrinae and Scalopinae and to the 
chrysochlorids in which not only does the bar join the zygoma. 
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hut it also lias a distinct post(M’ior slant, uniting’’ with the ar<'Ii 
])ostorior to the tooth row. In Moijcra, tlu‘ hai* a]>p('ars to be 
attached to the side of the facial n‘^'ion, Init here the jiosterior 
slant is greater tlian in the Ih-oscalopinae. In rropsulus, however, 
the bar is stout, posterior to tln^ infraorbital and tin' large lac- 
rynial foramina and joins the maxillaiw. It does imt make np 
any pail of tlie zygoma. The bai' in Desnuma joins medial to the 
rim of the zygoma, but is not attached to the maxillary. 

In I\ sfcinuJus, tlun*'* is (‘videnei* of a s({iiamosal flange extimd- 
ing np tlie side of the skull, suggestive of the chrysoehlorid (*on- 
dition. However, the zygoma jilays no part in the formation of 
the flange in P. scciuidits as it does in the chrysoehlorids. It is 
impossible to determim' the original width due to breakage. 
Mattliew^s figure ( 19 ()h) shows that some of tliis flange has been 
lost siiK'e the photograph was made. The dorsal part of the flange 
is lacking, but it is probable that it extended to the slight sagittal 
crest present in this form. At a point approximately one-third 
of the distance between the glenoid fossa and the sagittal crest 
there is a buttress that divides the depression made by the flange 
into two portions, the ventral evidently deeper than the doi'sal. 
A somewhat similar buttress is found in A)nblijsomus and 
Eronitalpa at the jioint wlnu’e the flange joins the side wall of 
the craninni. However, tlu' flange in P. sccu)}dus undoubtedly 
did not end at the linttia^ss but ('ontinned toward the sagittal 
crest becoming ])rogressiv(dy shallowin’ dorsally. It is probable 
that the sipiamosal in this form resembled that of the lai’ge chry- 
sochlorid, Chrysospala.r, rathin’ than thi^ smaller forms, in the 
degree of j)rojection from tlii^ skull, as sliown in ^Matthew’s figure. 
I)csi}f(U]a, which lias both a sagittal crest and lateral, nearly hori- 
zontal flanges at the extremities of the occipital crest, does not 
in the least resemble P. .<;ccundus in this region. 

The occipital region of the P)‘o,<^calopiua€, best seen in P. 
sfCHudns, shows some resemblance to both talpids and (dirysoch- 
lorids. The fossil skull preserves a traee of the occipital crest 
found in Hecent talpids, espeinally prominent in Desmaua. This 
crest is not found in the chrysoehlorids; instead there is a crest 
which follows, essentially, the fi’onto-parietal suture above and 
th(‘ junction of the sf|UaniosaI and the posterior part of the 
zygoma below. This crest is also iiresent in the Proscalopinae. 

The iialate in the Proscalopinae extends posteriorly to a line 
joining the postei'ior borders of as in Xciirotyiclnis. This 
character easily distingnisln's the Proscalo])inae from TaJpa, 
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M()(fcv(U J^ropsiJus, Desuiaua and ScaJopus, in whioli the palate 
ends well posterior to or from CoudijJura in whieli the 

jialate ends anterior to I\F*. The ehrysoehlorids resemble TaJpo, 
ete., in this resj)e(d. The imdsive foramen in P. accundus and 
OUfjo>iC(dops is situated immediately medial to a point between 
I ^ The ineisive foramen is more* posterior in ehrysoehlorids. 
The })osterior palatal foramina ean be seen in P. secuudus and 
OJif/oscalops : they oeeur on a line joining’ the postero-labial roots 
of the first molars. Ther(‘ are no palatal vaeuities. Although 
neither the skull of P. sceundus nor that of ONgoficaJops is eom- 
])lete or free from distortion, it is obvious on insiiection that the 
palate is longer relative to the total skull length and to basi- 
eranial length than in Reeent talpids or in ehrvsoehlorids (Table 

I). 


Table I 


Genus 

Length of 
palate 
in cm. 

Length of 
bfisieranium 

in cm. Basicraniimi/Palate 

Prosealops seeundus 1.54 

1.23 

.79 

Oligosealops wliitinaiiensis 1.14 

1.0 

.88 

8rai>a ims 

1.55 

2.1 

1.3 

Sralopiis 

1.43 

1.09 

1.17 

Gomlylura 

1.312 

1.95 

1.4 

Mogera 

1.59 

2.44 

1.4 

Xeiirotrirlius 

1.0 

1.23 

1.2 

Parasealoi).s 

1.38 

1.79 

1.3 

Talpa 

1.33 

1.90 

1.4 

l^ropsilus 

1.0 

1.14 

1.14 

Desman a 

3.20 

2.50 

1.25 

Chrysospalax 

1.74 

1.07 

.90- 

Ainblysomus 

1.22 

1.23 

1.00 

p]reniitalpa 

0.87 

1.0 

1.1 

Clilorotalpa 

0.80 

1.23 

1.4 

The eondyla 

r region of most Keeent tal])ids easily distinguishes 

them from tin 

? Prosealopinae. With the exception of Mogcra, 

the condvle is 

neither as stout nor as ventrallv inclined a strue- 


ture as in the fossil forms. Iveeent talpids also possess a small 
depression at the anterior end of the condyle, a feature not seen 
in the Proscalopinae. ehrysoehlorids resemble the Prosealopinae 
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ill the structures of tliis region. The foramen magnum in Keeeiit 
talpids has a notable iiiek that extends anteriorly to the level of 
the posterior lacerate foramen or even sliglitly anterior to it. 
Tlie corresponding ni(*k in the Proscalojiinae extends to a similar 
position but is mucli less ])rononnced, din‘ to the more ventral 
position of the condyle. The same is true of the chrysoclilorids. 
The condylar and posterior lacerate foramina in the Proscalo- 
})inae are situated close to the condyle; the former is a narrow 
slit just above the articular area of the condyle. The position of 
these foramina is similar to that in Eecent tal]>ids. The carotid 
foramen is closer and more nearly lateral to the condylar and 
posterior lacerate foramina in the fossils than in Scalopus and 
other Recent talpids, but is not greatly different in position from 
that of the chrysochloi-ids. The carotid artery seems to enter the 
posterior wall of the bulla as in the tal])ids. It is the most con- 
si)iciious foramen in the skull. 

The bullae of P. fcrfius are irregularly quadrangular in out- 
line and are neither as inflated as in the chrysochloi’ids nor as 
flattened as in Recent talpids. They bear rounded crests that 
run medially from the external auditory meatus, the anterior 
and posterior parts of the bullae sloping upwards from the 
crests. In Olk/oscalops the bullae are less differentiated from 
the skidl, and the crests are less salient. No sutures between the 
various elements of the bullae can be seen, but a basisphenoid 
component was certainly j)resent. As in Recent talpids, the 
bullae merge anteriorly with the side walls of the posterior nai-ial 
passage but, in contrast to most of them, the basisphenoid and 
elements anterior to it are little if at all inflated or cancellous 
in the Proscalopinae. The basicranium in this area bears a slight 
but notable median crest that runs forward to about the level of 
the Eustachian openings. A similar but smaller crest can be 
seen in Seal opus, and in l)cs))i(i}ia this crest is slightly larger. 
The external auditory meatus in 1\ tertius is a large opening, 
larger than in Scalopus. It is broken in the othei* fossil specimens. 
The foramen ovale can be seen in P. secundus in tlie usual j)osi- 
tion. Its large size suggests that it also gave ])assage to the 
tendon of M. tensor tym])ani, as in the chrysochloi’ids and smaller 
moles. It may also have lioused a vein. The limits of the foi‘amen 
rotundum cannot be didermined, but it is anterior to the fora- 
men ovale and in the usual position. The Eustachian openings 
are rather large and oval sliaped, directed almost immediately 
ventrally. The openings are larger than any observed in chry- 
sochlorids. Plac(‘d slightly lateral and posterior to the external 
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auditory meatus is the stylomastoid foramen, and postero-medial 
to it is tlie liyoideaii va<zina. The two are separateil from the 
external anditoiy imTitus by a low bar of bone. Conditions here 
are nuK'h as in the ehi-ysoehlorids. In Keeent tali)ids, sneh as 
Scalopus, th(‘ openinos are situated postero-lateral to the earotid 
foramen, not ant(U‘o-lateral to it as in the fossils. The hyoidean 
vaj^’ina is mneh more jironouneed than in the Iveeent forms. 
Th(‘re are two other ii()tie(‘aJ)le d(‘pressions on either side of the 
skulls, i)Ostero-lateral to the earotid foramen. One is almost di- 
rectly posteinor to the hyoidean va^’ina, the other posterior to this 
but more medial. The latter depression is somewhat elongate 
transATu-sely. The function of these depressions is unknown. 

Tlie glenoid fo.ssa of J\ sccundus and l\ fniius is a much moi*e 
])ronoiinced structure than in Recent talpids. It is wider trans- 
versely and deeper, more as in clirysoehlorids. It differs from 
these forms in having a prominent, anteriorly placed dorsal li]). 
The postglenoid foramen is extreimdy small and is situated high 
on the iiosterioi* face of tin* glenoid fossa near its lateral extrem- 
ity. It is someAvhat less lateral in ])osition in th(» chrysochlorids, 
wliere it is on the medial face of the fossa and more nearly dorsal 
to the external auditory meatus. The usual condition in Recent 
talpids is for the foramen to be situated ventral to the posterior 
wall of the fossa, immediately dorsal to the anterior crus of the 
tym])anic. 



Fig. 1. Diagram of the l)asieraiiial region of Proscalops tertiiis. Stii)ple(t 
areas represent broken parts of skull. xlL Abbreviations: e.f., earotid fora- 
men; fo.f., eondylar foramen; Fn., Fnstaeljian opening; h.v., hyoidean 
vagina; ]).l.f., posterior laeeiate foramen; s.f., stylomastoid foramen. 
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The lower jaw 

Kami are known in Proscalops tertius, P. miocacnus and Olujo- 
scalops. These are slender and relatively uniform in depth. The 
rami of Oligoscalops show a slight bowing down below P4-JM1, 
eori’esponding' to the flexure in the ii])i)er tooth row. This bowing- 
down is unlike anything seen in other talpids or in ehryso- 
ehlorids. The symphysis was evidently elongate hut weak. This 
is suggested by the rugose area on one of the rami of OUgoscalops, 
which extends posteriorly to P4. In this respect the Prosealo- 
pinae do not differ from most talpids. The mental foramen, a 
single opening, is preserved only in Oligoscalops, where it is 
situated below P3. 

The i)Osterior j)ortion of the ramus is most completely pre- 
served in P, miocanins and tlie deserii)tion is based on this speci- 
men. The coronoid process rises at right angles to the main l)ody 
of the ramus and, although ineomplete at the tip, does not seem 
to curve posteriorly. It is not as narrow as in Keceiit talpids, 
and the posterior border, as in Mogcra, has a forward slope. 
The condyle is wider than in Kecent forms and is situated on 
a long stout neck. The angular process is short, stout and wide 
and leaves the body of the ramus at a lower level than in Recent 
talpids. In Oligoscidops, so far as can be told from the material, 
it is possible that the angle may have left the ramus at a some- 
what higher level. The angle is not dorso-ventrally compressed 
as in Uropsiliis. In comparison with the chrysochlorids, the pro- 
scalopine ramus is more slender. In the African forms, with 
the exception of the large Chrgsospalax, the coronoid ])roeess is 
greatly reduced. The condyle is similar in inclination and in 
the structure of the neck, but the articular surface in the Prosea- 
lo])inae faces essentially posteriorly whereas this surface in the 
chryso('hlorids faces almost entirely doi’sally. The angle of the 
chrysochlorids differs in being deeper and more compressed as 
well as j)roje(‘ting well below the horizontal ramus. The two 
groups are veiy distinct in this region. 

The DEXTiTiox 

The diagnostic characters of the dentition of the members of 
the subfamily have been given in the taxonomic section. A inore 
detailed treatment of the dentition and a brief comparison with 
Recent forms follow. 

Upper deutition. In both OUgosccdops and Proscalops secundiis 
the fii’st incisor is enlarged and is flanked by two other small 
api)arently conical ineisoi-s. I is smaller than I “ in 1 \ sccondus; 
these teeth are broken and represented only by the roots in 
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()Ii(jos(‘(ilops. Th(‘ <'aniii(‘ is siiiijile and eoiiic'al in both speci- 
mens. It is lar<i'er than 1 - in P. sicundus and larji’in- tlian the 
fii'st preinolar in Oligosralops. All the iindsors, eaniiK^s and an- 
terior ])i*einolars ai'e se])arat(‘d from each other by diastionata. 
The jiremolai’ series consists of three* t(*eth,“ int(*rpn*ted as 
In Olipifscalopx, P‘* is laterally eomj)i'ess(‘d, has a partially di- 
vided root, and is in contact with 1^“^. In 1\ miocanius the two 
anterior ])r(‘inolars are* baelly worn. P*"* is not laterally com- 
pre\ssed as in OUijoscalops anel has one* root. A diaste*ma separates 
P'* anel P"* in all species e>f Proscalops. In P. sccinidus, i>ua 
simjile, conical anel sing'le-rooted teeth. P*' is present on the 
left side e)f P. iertius aiul agrees in form v’ith that of P. seen nd us. 
These te*eth are ne)t known in M fsoscudops. 

P"* differs in the sevei-al sjieeies. In ()li(josc(dops, although 
worn, it consists of a lai'ge* labial paracone with a jiarastylar area 
and a small conical lingual cns]). The latter ens]) has a slightly 
pinched appearance and is dire*cted ])oste*riorly. In all the species 
of Prosc(di)ps and in M( sosadops, P‘^ lacks the* jiarastylai- area. 
In P. miocavnus, both the tooth as a whole* and the lingual ensp 
are ladatively lai*ger than in ()Ii(josc(dops ; again, the lingual cusp 
is directe'd pe)steriorly. eif P. faiius is larger still and also has 
the essentially coiiie*al lingual ems]) directed posteriorly. A 
change in p-* becomes evielent in I\ seen ml us. In this species the 
lingual euis]) has bre)aelened and is more shelf-like in shape. It is 
also directed more medially than posteriorly, although no part 
of the lingual cusp extends ant(*rior to tin* blad(*-like parac'one. In 
Mrsoscalops the antero-])ostei'ior broadening of the lingual cusj) 
is carried further; it is here distinctly shelf-like. The lingual 
cusp extends slightly anterior to the jiaracone, although still 
directed essentially medially; it slio^srs a partial division and the 
margin b(*ars ii*regularities in the form of swt*llings. These are 
also ])resent but are less numerous in P. sccundiis. One specimen 
of M csoscidops exhibits a small cusjinle on the ])osterior side of 
the labial eus]). In Oligosadops and the sjiecies of Prosadops the 
tooth has three roots, two labial and om* lingual. In csosvalops 
the roots have fused, but traces of the original divisions r(*niain. 

AP in ()U(josc(dops is triangular in general outline, with the 
proto('one direct(*d ant(*riorly. The liy})0('one is rndinientary, a 
mere protuberance labial and posteidor to the ])rotocoiu*. Tin* 
blade-like paracom* is smaller than the \’-shaped metacone. In 
P. miocanius the tooth is g(*nerally similar, although the liyjK)- 
coiK* is somewhat better developed and the lingual poi'tion of 


- Th«‘ prcmolar sarins ini.nht In* t l»y aiialo.u:.v with / 


KEED: PKOSC’ALUIMNAE 


487 


tilt* tooth thei'ofort* soni(*\vhat l)roadt*r. A nulimeiitary [)rotostylc‘ 
is prosent. Ihira- and im*taooiU‘s aro similar to those of Oltyosca- 
lops. In I\ t(rtius the hypoeone is well developed. There is a 
small i)nt distinet protostyh* anterior to tin* protoeone, and a 
mimitt* hypostyle jiosterior to the hyi)oeone. Tlu* jirotoeoiie is 
directed somewhat more medially than in the earlier forms. The 
jiaraeone is a^ain smaller and more hlade-like than the metaeone. 
I\ scvinidus eontinnes the trend toward a squaring np of the 
outline of the tooth. The linonal slielf is wider, and the hypoeom* 
and protostyle better develojied. The paraeone is sli^^htly more* 
V-shaped than in earlier forms, and there is a small distinet 
parastyle. A ni(‘tastyle is also jiresent. of Mcsoscalops has 
the j)i*otoeone and hypoeone more nearly equal in size, and lacks 
a pi-otostyle, which ^ives a distinctly square appearance to tin* 
tooth. The j)ara- and metacones resemble those of P. tertius, 
rather than those of P. sccundiis. Both tlu* parastyles and meta- 
.styles are jiresent. 

]\I “ of Oligoscidops and miocanius are a^ain similar, al- 
though that of the latter is lar^‘er and has a more pronounced 
protocone and j>arastyle ; a metastyle is lacking*. In l)Oth, the 
paraeone and metaeone are V-shaped. P. tertius is similar in 
«;eneral, a^-ain enlarging- the lingual jjortion of the tooth by a 
well develoj)ed hypoeone. It also has a parastyle, bnt no distinct 
metastyle. The tooth is essentially square, with paracones and 
metacones snbecpial in size. P. scnnidus is very similar, possess- 
ing a slightly more distim-t parastyle and a rudimentary meta- 
style. In M vsoscidops the jjrotostyle is h*ss distinct, due to the 
etpialization of tlu* j)rotocone and hyj)ocone. A j)arastyle is pres- 
ent, bnt the metastyle is incorporated in the crest from the 
metaeone. 

in Oligosr(dops and P. miocacnns is distinctly triangular, 
with the i)rotoeoii(* directly lingual to the paraeone. The hy])o- 
cone is rudimentary in Oligoscidops, absent in P. mwcanius. 
Thert* are no distinct stylar cus])s in either form. This tooth, in 
both, is antero-jiosterioi-ly compre.ssed, slightly less so in Ohgo- 
sc<dops. The j)osterior margin of the tooth is formed by the blade- 
like metaeone. M-" of /’. to'tiiis is similar although larger. The 
hypoeone, however, is clearly present and lingual to the metaeone 
whicli again forms the ]msterior margin of the tooth. A |)roto- 
stvle is suggested by a slight swelling. P. sccundus has a wider 
lingual area with a distinct hypoeone and pi-otostyle. The meta- 
cone still forms the posterior margin of the tooth, although on 
\{^]'* there is a minute cuspule posterior to the metaeone. A 
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parastyle is present but there is no distinet metastyle. In Mcso- 
scaJops the liy])oeone is small ami rathei* variable in shape, and 
the pi'otostyle is very poorly developed. Xo distinet stylai* eiis])s 
ai-e seen. In all the si^eeimens, ]\I*^ is the smallest of the molars. 

All th(‘ upper molars have three i*oots, two lal>ial and one 
lingual. In Mcsoscalops the lingual root is stouter and long(*r 
tlian the labial I’oots. The same is suggested foi* the others. In 
all, the protoeone aeipiires a deeichnlly pinehed appearance M’ith 
wear, but the degree of piiiehing is not diagnostic. 

Lower dentition. The incisors, canines and anterior premolars 
ill Oligoscalops, the only form in whi(4i these teeth are knoMUi, are 
all broken or badly woni. The Kansas sjiecimen suggests that 
the canine and Pj and were siinjile, conical and single rooted. 
P 4 is laterally compressed and two rooted. In i\Ii the talonid is 
wider than the trigonid, judging fi*om the fragimuits that remain, 
and the opposite is true of Mo. A small anterior cuspule is jire- 
served at the base of the paraconid of KMo. In M.^ the trigonid 
is wider than the talonid. The relative sizes of the cusps on the 
molars cannot be determin(*d, due to bi*eakage. ]\Iatthew (1909, 
1 ) 1 . 49) figures a right ramus of the type of P. niioeaenus^ in 
\vhich the relative trigonid-talonid widths are as in Oligoscalops. 
The metaconid of i\lo is largei* than either the paraconid or the 
entocoiiid. An anterior lingual basal cusiiule is present in M 3 . 
P 4 of this specimen has a small heel, but is essentially conical 
and appai'ciitly two root(‘d. P 3 is simple, conical and single 
rooted. All the left lower molars of P. tertiiis ai*e known. In Mx 
the trigonid is nari'ower than the talonid. The paraconid and 
metaconid diverge more tlian in M“ and a small posterior 
cingular cuspule and a slight swelling on the lingual face of the 
])araconid are pi‘esei*ved. In the trigonid is wider than the 
talonid. The metaconid is stout with a laidiimnitary metastylid ; 
there are both antero-internal and i)ostero-internal (uispules. In 
M 3 the trigonid is again wider than the talonid. There is only 
an antero-inteiaial cusj^ule. The lowei* dentition of P. secundns 
is unknown. Mx of Mesoscalops has the trigonid narroAver than 
the talonid, with the paraconid and metaconid Mudely divergent. 
A small postero-internal cus])ule is j)resent. ]\Io has a metastylid, 
even moi*e distinct than that in P. tertins, as well as antero- 
internal and postero-internal (uisi)ules. The trigonid is erpial in 
width to the talonid. has a simple metaconid and both antero- 
and postero-internal ciis])ules. The trigonid is Muder than the 
talonid. 


3 '^rhis part <»!“ tin* type was not in tlu* material smit to me lor study. 
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C’0.MPAK1S()X WITH liEC'EXT FORMS 

Althmi^li tlu* of tlie rrost'aloi)iuae are tal])id-like, a brief 

eoiiiparisoii with Keeent forms is d(‘sii‘able. Most ot the Keeent 
talpids liave thre(‘ iiieisors, tlu‘ first enlarged, tlie second and 
third deer(‘asiug“ in size. CondijUivu, hoW(‘ver, lias a larj^e eaniiii- 
form s(‘eoiul iiieisor, lar^tn* tliaii either or the eaiiiiie. Lrop- 
silns, apjiarently witli only two ineisors, jiossesses an enlarged 1-, 
but it is lowin' than P. In Sccdopus the second and third incisors 
are minute and jilaced vei*y close together. The second incisor is 
separated from the vei'y large P by a large diastema in I)es}n(uuL 
The canines in all hut Talpa and Mo(j(i’(fy where they ai'e large, 
are only slightly lai'ger than the second oi* third incisor or the first 
jiremolar, as in tlie Proscalopinam and Condyliira are 

the only Kin'cnt forms witli a riHlucml jiremolar sei'ies. in Vrop- 
silus P'”' is either present or absent ; where present it is greatly 
reduced.^ P- in this form is larger than both P^ and P'h P'^ 
sliows the greatest ditferenee between the Recent and fossil lorms. 
Co)id\jlnra, P(n‘asc(dops, J/opm/, Xcurofnchus, and Talpa all 
have a small basal cusp anterior to the paracone. The lingual 
cusp in these forms is extremely small. The general structure of 
P*^ of Oligoscalops shows some similarity to these five genera. 
Roth the anterior basal cusp and the lingual eus]) are essentially 
lacking in Sea pan us and Scalopus. P** of Uropsilus is more 
similar to most of the Proscalopinae than other talpids, but has 
a slight anterior cingulum not unlike Dcsmana, The lingual 
portion of the molars is narrower and lacks the hypocone develop- 
ment of the latei- Proscalopinae in all except Xe a rot rich us, Fara- 
scalops, Vrapsilus and the mend)ers of the Desmaninae. In these 
forms the wider lingual ])ortion does not show any pinching of 
the pi'otoeone, and the i)ai'acone and metacone of ^P in Xniro- 
t rich us are much simpler than in the fossils. The position of the 
protostyle in Dcsuiaua is \cvy different than in the Proscalopinae. 
in all Recent talpids, excepting Scalopus in which they are essen- 
tially lacking, the stylar cusi)s ai*e more distinct than in the fossils. 
In the lower tlentition, Talpa, Moyrra^ and Vondylura have two- 
rooted i)remolar teeth. Farascalops and Coudylura art* the oidy 
Recent talpids that havt* metastylids on the molars. Althougli 
antei'o- and ])ostero-internal cuspules ai'e generally ])resent, in 
no ease do they connect with (*ingula as in the Ih'oscalopinae. 


•i In lhnM‘ of four si>e<Mniens o\amln<‘<l. was altliougli il wins most 

groatly r<Mlueotl in a inalo sknll. Tho ono skull lackinjj: was also a malo. 

i’abroi-a's tloiital formula is thus incorivot ami sliouM road for tin* ujiimr 
doiitition either 12 Fi 1 m m 3 „r P (*i V-i not P n F3 M3 as ^iven (Fahrera, 
Oenora Mamnialium. vol. L*, 1 nsectivora, (Jaleopitheeia) . 
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Cingula are usually laekiug, except in Uropsiliia and some of the 
Desman ilia e. 

Fiirtlier eompaiusoii ))etween the Ih’osealopiiiae and Keeent 
talpids ill the dentition seems iinneeessary ; the extinct forms 
clearly differ from tlie living* in vai’ious characters and comhina- 
tioiis of characters. Xo comparison with the zalamlidodont chry- 
sochlorids is I’eqiiired. 

Arctonjetcs-Cnjptoryctcs and the Pkoscaeopinae 

It has been sii^g'ested by Matthew (1928) and by Schlaikjer 
(1983) that the humeri described as Arctonjctes may belong to 
the Proscalops group. This suggestion must now be considered. 

Two points tend to sujiport such an association. Fii-st, both 
skulls and humeri have talpid characters, yet neither are ty])- 
ically talpid. (The humeri, of course, are very different from 
those of the chrysochlorids.) Second, the published geologic and 
geographic ranges of the Proscalopinae and the Arctonjctes group 
overlap (see Table 11). 

Table II 

Oligoceiie Miocene 

Early Middle Late Early Middle 


Oryi»toryctes 

kayi 

Cryptoryctes 

sp.? 

Arctoryctes 
terrenus 
Arctoryctes 
galbreathi 
Arctoryctes 
sp. ? 


Montana 

(\)lorado* 


8. Dakota 


Nebraska 


Montana 

Colorado 


Wyoming** 


Oligoscalops Wyoming 

w h i tm a lien s i s Colorado 

Proscalops 
miocaenus 
l^roscalops 
tertius 
Proscalops 
seen Ildus 
Mesoscalops 
scopelotemos 

• K< corded, but lost in the field. 

•* Species not identified. (Reed. (\ A., 
t Exact horizon uncertain. 


Colorado 
8. Dakotat 

8. Dakota 

Wyoming 

pel's, comm., 1 mn ) . 
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A eoniparison of the skull Ipii^tb/humeriis lonj^th ratio has 
boon inado for niodorn talpids, for a ohj-ysoohlorid, ami for 
solootod prosoalopino skulls and aiadoryotino huniori. In two 
oasos, skull uiatorial and huiuori aro known from tho samo horizon 
and locality: OJigoscalops irhifmaunisis (K.U.M.V.P. no. 8148) 
and Arrforyctrs r/alhrcafhi (K.TMVI.V.P. nos. 9837-9889) ; and 
Mrsoscalops scoprloffmo.^ and an unidontifiod spooios of Arcfory- 
cfcs. In tho first oaso, unfortunatoly, tho two host ju'osorvod 
hnmori aro bi’okon, and tho moasuromonts, kindly suppliod by 
C. A. Rood, aro oidy approximato. No moasuromonts aro avail- 
able for the humeri found with M rsoscalops seoprJofnuos. Thor(‘ 
is a fair eorrospondonee in time in one other ease, that of 
Proscalops sccini(]us and Arcforycfcs friTcnus: tho former is 
probably from a somewhat earlier horizon in tho ]\Iiooono of 
South Dakota than tho latter. All other oc'ourronoos aro rather 
widely separated in time or spaoo. There is iio known prosoalo- 
pino that eould oorrospond to tho small Crypfori/cfcs hayi. Tho 
ratios (Table ITT) of Oligoscalops whifwancjisis/ Arcforycfcs ynJ- 
brcafhi and Proscalops sccundus/ Arcforycfcs fcrrcnus do not 
differ <rroatly from those of oortain talpids but do differ from 
that of tho oidy ohrysochlorid availal)lo for oomparison. Those 
ratios at least sn^^ost that association is not imjiossiblo. 


Table Til 


spcoiiiieii 


skull/humerus ratio 

remarks 

Sc ap anus 


229% 

from Reed, 1954 

Condylnra 


245% 


Xenrotriohus 


304% 

( ( i i ( ( 




(long skull) 

Ohrysoehloris 


180%. 


stuhlinaiii 




Oligosealops 



based on esti- 

whitniaiiensis 

skull 

252-256%, 

mated humeri 

Arctoryctes 



lengths 

galbreathi 

hiiiiierus 



Proscaloi)s 




sec-imdus 

skull 

245%, 

slight 

Arctoryctes 



difference 

terrenus 

Imiiierus 


in age 
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Although not impossible, the association of tlie skulls and 
humeri is, of course, very far from jn-oven. A typical talpid 
humerus is known from the mid-Olig'oceiK* (\'dar Creek member 
of Colorado ((lalbreath the same dejmsit that has yielded 

specimens of OUifoscalops ivh H )}f(nfrnsis and Arcforijrlcs (jal- 
brcathi. The (mi’liest noii-])i-oscalopin(‘ North American talpid 
is Donmiiioidcs ; two s])e(*i(‘s of this oenus are known from the 
earlier ^Iio('ene, one' of tlami from beds just below those contain- 
ing Prosralops scat nd us ( ^lacdonald, pers. comm.). T have seen 
ty])ical talpid huimu'i from a (h'jiosit that has yielded remains of 
I)()t}}ni)ioidrs (‘A^alentine formation,” Fort Niobrara locality) 
and stron^’ly suspect that these humeri are referable to that 
^^eiius. It seems likely that the Cedar Creek talpid humerus rep- 
resents some otherwise unreeord(‘d member of the family, but 
the ])ossihility that it is r(‘feral)le to OliuoscaJops should not be 
ignored — nor ('an the possibility be ignored that the Arctonjefes- 
Crypforjjcfcs humeri may he referable to some other group alto- 
gether. Only th(^ foi'tunate disi'overy of prosc'alopine cranial or 
dental material in unmistakable association with aretoryctine 
humeri Avill settle the epn^stion. 

After this study was completed, Russell (I960) suggested that 
th(' arctoryc'tine humeri may belong to M icroptcriwdns and re- 
lated fonns, since a huimnms, identified by C. A. Reed as Cryp- 
toryefes, occui's at a locality that has yielded Kentroyomphios' ^ 
(= Micropfcniodus) . Furthermore, if the skull ]n’oi)ortions of 
Microptcniodus are similar to those of taljiids, the skull /humerus 
ratio ot Microptcniodus and (^rypioryctes (248^ ) is much closer 
to those of talpids than to those of e]micothei'ids or apternodon- 
tines, again suggesting a ])ossible relationship between Microptcr- 
nodus and Crypiorycics. 

This ratio is not very different from that obtained by eompar- 
ing proscalopine skulls and aretoryctine humeri. However, as the 
evidence supporting the as.sociation of the humeri with either 
the Proscalopinae or the Micropiernodus group is no more than 
circumstantial at liest, it is not possible to draw any conclusions 
at this time. 


CONCLUSIONS 

The morjffiological eharac'ters of the skull obviously unite the 
proscalopine species and chvirly sej^arate them from other tal- 
pids. As regards intergroup ndationships, it can be stated that 
OUgoscalopSj the earliest known form, can be easily distinguished 
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from the rest ol* llie snl>t‘amily on the elniraeters of P*" and 
althon^li the overall (ois]) patteiai and tlie strip'tnia^ ot tlie molars 
are not very different from rrosralops. Within the ^-enns Pro- 
sraJops there are eertain tr(*nds in the (nmlntion of tlie dentition 
that may easily he seen. Tli(‘re is a tendeney to ])i*oaden the 
lingual portion of tlu^ ii])])ei’ molars ami P^, witli a general s(|uar- 
inj*' of the ontliiU‘ of these te(*th. In tlu' lower molars there is a 
pro^’ressive eomplieation of the te(dh hy tlu* addition of aiitero- 
and postero-intm*nal (Mispnh‘s and the d(‘velopment of a imdasty- 
lid. Mfsoscalops, the latest known Torm, while similar in the 
j’eneral pattern of the loAver molai-s, has moditi(Ml the ii])per 
molars by eliminating* the protostyl(‘s. P^ of this form differs 
in having incipient division of the lin^'ual ens]) as well as fusion 
of the roots. This j^enns could, however, have been derived from 
a form not nidike /h scctnidiis. The mutual relationships within 
the subfamily ap])ear to be as in Fi<j;’ure 2. 


Mesosco/ops 



2. iTpreseiitatioii of the relationship of the known 

members of the Proscalopinae. 


The Proscalopinae are very different from all other talpids so 
far as the characters of the skull are concerned. In this the group 
differs more front the other talpid subfamilies than these sub- 
families do from each oilier. This suggests that it might be more 
proper to group all other moles, with the exception of the Des- 
maninae, in one sulifamily. Our ignorance' ot the family is smdi, 
however, that 1 do not take this step. If the curious arctoryctine 
huiiK'ri should ])rove to be referalile to the proscalopines, the 
combination of cranial and humeral characters would certainly 
wan*ant the erection of a new family for the Proscalopinae, as 
Matthew suspected. 
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BULLETIN : MUSEI^:M OF COMPARATIVE ZOOLOGY 


It has been shoM'n tliat tliere is a remarkable parallelism 
between the prosealopines ami the ehrysochlorids. This is par- 
tieularly evident in the ])remaxillary region, the squamosal 
flange, seen partieiilarly in V, srnnidu.^, and the general structure 
of the basicranial re<^ion. The faet that these peeuliar fossorial 
adaptations have arisen more than once in the Insectivora re- 
moves some of the uniqueness of the ehrysochlorids. 
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